Accurate mapping of mutations of pyrazinamide-resistant Mycobacterium tuberculosis strains with a scanning-frame oligonucleotide microarray.
The increasing emergence of drug-resistant Mycobacterium tuberculosis poses significant threat to the treatment of tuberculosis. Conventional susceptibility testing for the front-line tuberculosis drug pyrazinamide (PZA) is difficult, because of the requirement for acid pH for the drug to show activity. Resistance to PZA in M. tuberculosis is caused by mutations in the pncA gene, and detection of pncA mutations can be an indicator of PZA resistance. In this study, we examined the feasibility of a microarray-based approach exploiting short overlapping oligonucleotides (sliding-frame array) to rapidly detect pncA mutations (substitutions, deletions, and insertions) in multiple strains of PZA-resistant M. tuberculosis. The genetic mapping of these mutations is necessary to link the gene sequence to the protein function defined by mutant phenotype. Microarray analysis was performed in a blind manner using 57 isolates of M. tuberculosis for which the sequence of the pncA gene was previously determined. Our results showed that all mutations could be unambiguously detected, suggesting that microarray can be a routine and valuable tool for rapid identification of drug-resistant M. tuberculosis isolates. We expect that mutation mapping with a sliding-frame microarray will accelerate the molecular analysis of drug-resistant M. tuberculosis bacteria and the microorganism populations.